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Executive Summary  
 
This study examined the impacts/benefits of installing three different 
connector roads from Greenhorn Creek Road to existing City streets 
connecting into existing historical neighborhoods.  The streets that 
potentially are impacted from the changes include Greenhorn Creek Road, 
Tuolumne Avenue, Gold Cliff Road, and Finnegan Lane (and all other roads 
in between that lead to Main Street).  These connections are defined as 
follows: 

• Access A: Sierra Ave to Tuolumne Ave 
• Access B: McCauley Ranch Rd. to Gold Cliff Rd. 
• Access C: Greenhorn Creek Rd. to Finnegan Lane 

 
Several traffic engineering methods were employed in this study to 
determine the pros and cons of installing new connector roads.  Capacity 
analysis was used at key study intersections to make a comparison between 
alternatives.  Trip distribution assumptions (how traffic patterns would 
change with the connectors) were also fully documented in the analysis 
section of this report.  Safety was also a primary factor. 
 
Although the change in traffic patterns did not create a capacity problem on 
any of the streets (in fact, it helps to reduce impacts at key intersections), 
there is concern over safety relating to the increased traffic activity that is 
expected to take place along residential roads if the connectors were put in.  
In order to mitigate the potential safety issue of increasing two-way traffic 
on narrow residential roads, it is recommended that the existing streets 
along the path of Gold Cliff/Hillcrest/Mark Twain Road be improved to the 
City’s standard 24 foot road width.  This will allow for the safe passage of 
two-way traffic, and increase traffic safety for those that already live on 
these streets. 
 
It is the conclusion of this study that the connector roads will provide more 
benefit to the City and its residents than it would create impacts.  The 
impacts can be overcome with the widening of certain roads to City 
standards, and with the eventual installation of additional traffic signals 
along Main Street to accommodate cumulative growth on Main Street.  The 
signals will provide a way for the existing residents to even get out onto 
Main Street.  The connector roads provide some relief to existing residents in 
the short term as traffic congestion on Main Street continues to increase in 
the future.  As Main Street volumes keep going up, it will become 
increasingly more difficult to get out of the neighborhood.  The connector 
roads address this real and growing circulation problem. 
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The connector roads will also provide a more direct access to Main Street for 
residents living along Greenhorn Creek Road.  As drivers shift some traffic 
patterns with new circulation opportunities, the congestion along Main Street 
is expected to reduce as is shown in the analyses section of this report.  
Main Street at Murphy’s Grade Road, for example, is expected to improve 
from LOS D to LOS C in the future as traffic patterns are allowed to go a 
more logical and direct route with the connector roads.  There will be 
reductions on Main Street traffic from residents in the historical areas who 
can more easily travel west and north if they are allowed to use Greenhorn 
Creek Road instead of Main Street.  There will also be reductions on Main 
Street traffic if Greenhorn Creek Road residents are allowed to more easily 
travel east and south on SR 49.   
 
Although in each case, these numbers are fairly small, they do help to 
reduce the critical congestion areas along Main Street by at least 10%, and 
this is equivalent to an improved grade in level of service (LOS D to LOS C, 
for example).  If even more reductions on Main Street are realized by 
existing historical area residents making trips to the west and north along 
Greenhorn Creek Road as is expected, then the benefits to Main Street may 
be as high as 20% reductions.  In this report, a worst-case analysis1 was 
assumed so as to not be overly optimistic on the benefits of the connector 
roads.  Even with the worst-case assumptions, the benefits are significant, 
and outweigh the impacts (which can be mitigated with the bringing of 
certain roads into compliance with City standard cross section width of 24 
feet). 
 
Recommendations 

• The City should install at a minimum, Access B Connector Road to 
improve traffic flows and patterns in the City.   

• The City should improve Gold Cliff/Hillcrest/Mark Twain Road to be a 
uniform 24 foot cross section of paved road to allow for safe passage 
of two-way traffic. 

• The City should eventually install a signal at Main Street and Mark 
Twain Road to allow traffic to get out onto Main Street. 

• Ideally, the City should install all three access connector roads A, B, 
and C to spread the load of traffic to more streets, and reducing 
impacts to all roads. 

 
                                   
1 The traffic patterns of the existing residents in the historical residential areas was assumed 
to not change with the new connector road installations.  Although this is not realistic, it 
does give the “lower end” of benefits in this report.  The benefits are actually expected to be 
higher than shown in this report. 
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Introduction 
 
The purpose of this study is to examine the impacts of installing additional 
connector roads to enhance circulation options in Angels Camp.  The primary 
collector streets in the study area are shown in Figure 1 below.  Five study 
intersections were analyzed in this report, and are shown in Figure 2.   
 

 
Figure 1      Study Area Existing Roadways 
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Figure 2      Study Area Intersections 
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These five study intersections provide a means to compare alternatives for 
benefits or impacts relating to the changing of circulation patterns in the 
study area.   
 
In this study, six scenarios were examined for the proposed Green Horn 
Creek Access Road alternatives.  These scenarios are related to the 
connection of Greenhorn Creek Road to City streets to the east of Greenhorn 
Creek Road, for the purpose of relieving traffic impacts to Angels Camp at 
the SR 4/49 signalized intersection, and other intersections along Main 
Street (SR 4/49) in Angels Camp. 
 
The current circulation system in Angels Camp has no connections to the 
newer subdivisions to the west of Greenhorn Creek Road.  All inbound and 
outbound traffic from these hundreds of homes is forced to travel north on 
Greenhorn Creek Road / Angel Oaks Drive to travel to SR 4 to gain access to 
other parts of Angels Camp.  A significant portion of this traffic is using 
Stockton Road as a short cut path to bypass the SR 4/49 intersection.  
However, this option is limited as the proximity of the Main Street and 
Stockton Road intersection to the Main Street and Murphy’s Grade 
intersection is approximately 500 feet (this close spacing can create traffic 
operations issues, as the traffic queues on Main Street often exceed this 
distance in the southbound direction). 
 
Because of these traffic queues and congestion, the City has desired to see if 
there could be any benefit to providing additional circulation opportunities 
between Greenhorn Creek Road and areas to the east of Greenhorn Creek 
Road in an effort to reduce impacts along Main Street, etc.  This study 
examines the transportation benefits and impacts associated with these 
circulation changes. 
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Existing Setting 
 
The main streets in the City of Angels are the State-owned and operated 
arterial roadways known as State Route (SR) 49, and SR 4.  These two 
highways operate as City arterial streets within the City, having signals and 
stop sign control at key intersections, and they carry the most traffic of any 
street in the City.  Current traffic volumes along SR 49 in the City of Angels 
are at 16,8002. average daily vehicles (ADT)  The peak daily volume is 
17,400 ADT, and the peak hour volume is averaging 1,750 vehicles per 
hour.  These levels of traffic volume are high for a city downtown street, 
where there is only one lane in each direction.  Traffic volumes continue to 
grow, and the impacts to the City streets are getting worse.   
 
The existing roadways in the study area are described in the following 
paragraphs.  Figure 3 is a photo documentary of key locations on these 
streets and their intersections. 
 
Angel Oaks Drive:   
 
This collector level street begins at SR 4 on the north and continues 
southerly until it becomes Greenhorn Creek Road just past Live Oak Drive.  
There are curbs with some sidewalks along this street.  Residential 
development exists along the street throughout, and other small collector 
roads feed into this main collector road.  There is some slight vertical 
curvature (rolling hills terrain). 
 
Greenhorn Creek Road:   
 
This collector level street takes over where Angel Oaks Drive leaves off.  
They are in fact the same street but the street name changes at Live Oak 
Drive.  At its south end (near Finnegan Court), there is a fence/barricade to 
end the road.  Much of the road has a landscaped median, and there are 
curbs on the east edge of the road and sidewalks on the west edge of the 
road.  There are street connections for residential development along the 
street throughout, and other small collector roads feed into this main 
collector road.  There is some slight vertical curvature (rolling hills terrain). 
 
Mark Twain Road:   
 
This is a two lane collector roadway connecting Main Street to residential 
areas to the west of Main Street in downtown.  Mark Twain has a stop sign 

                                   
2 Source:  Caltrans Traffic and Vehicle Data Systems Unit, 2004 All Traffic Volumes on CSHS 
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control at Main Street, but Main Street is uncontrolled.  There is a left turn 
pocket on Main Street that provides access into Mark Twain, and there is a 
two-way left turn lane in the median of Main Street immediately to the north 
of the Mark Twain intersection.  This allows for easier access of Mark Twain 
traffic onto Main Street when turning left to go north on Main Street. 
 
Murphy’s Grade Road:   
 
A two lane arterial roadway connecting Main Street (SR 4/49) with City and 
County destinations to the east.  This road carries significant levels of traffic 
to and from the Main Street corridor, including high school related traffic.  
The roadway cross section varies from three lanes (there is a median two-
way left turn lane in vicinity of Bret Harte High School) with curbs and 
sidewalks, to two lanes after passing the school and approaching Gardner 
Lane.  After Gardner Lane, Murphy’s Grade Road has no curbs, sidewalks or 
shoulders.  This road eventually connects to SR 4 on east end. 
 
State Route (SR) 4:   
 
This State owned facility is a two lane rural highway connecting west County 
with East County, and having a break in route through the City of Angels (SR 
49 connects SR 4 on north with SR 4 on south end of City).  Extending west 
from SR 49, this highway has edge lines with ample shoulder on each side to 
accommodate parking, etc. This rural highway also connects to Angel Oaks 
Drive. 
 
Main Street (State Route 4/49):   
 
This State-owned facility is a three lane rural highway (one lane in each 
direction, with a two-way left turn lane in the center median) in the study 
area.  It has edge lines with ample shoulders on each side of the road to 
accommodate parking, etc.  Traffic is uncontrolled from the north City Limit 
to the SR 4 intersection where a signal is installed.  The next signalized 
intersection is at Murphy’s Grade Road. 
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Angel Oaks Drive looking south from SR 4 

to Stockton Road intersection 
Stockton Road facing east  

from Angel Oaks Drive 

  
Stockton Road facing west  

from Angel Oaks Drive 
Angel Oaks Drive facing north 

To Stockton Road and SR 4 intersections 

  
Greenhorn Creek Road facing south just before 

Sierra fire exit (left turn pocket) 
Facing east to Sierra Fire Exit “A” from 

Greenhorn Creek Road intersection 
Figure 3A     Study Area Intersection Approach Photos 
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Greenhorn Creek Road facing south at Fire Exit 

“B” intersection (Golf Course on right) 
Greenhorn Creek Road facing north at Fire Exit 

“B” intersection (Golf Course on left) 

  
Facing east on Fire Exit “B” from Greenhorn 

Creek Road intersection 
Facing south at end of Greenhorn Creek Road 

near Finnegan Road connector 

  
Facing north on Greenhorn Creek Road from 

south end at Finnegan connector 
Finnegan Road facing east  

to SR 4/49 intersection 
Figure 3B     Study Area Intersection Approach Photos 
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SR 49 looking south 

to SR 4 signalized intersection 
SR 4 looking east 

to SR 49 signalized intersection 

  
SR 49 looking north 

to SR 4 signalized intersection 
SR 49 looking south at Murphy’s Grade 

signalized intersection 

  
SR 49 / SR 4 facing south  
to Mark Twain intersection 

SR 49 facing south to SR 4 intersection with 
Finnegan on right 

Figure 3C     Study Area Intersection Approach Photos 
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Access Connector Road Scenario Descriptions 
 
Six different scenarios were examined in this study to determine how traffic 
patterns might change if new access roads are connected to the east from 
Greenhorn Creek Road in the future.  Currently there are three fire road 
access gates installed along Greenhorn Creek Road from Live Oak Drive on 
the north to its south end (a barricade fence).  Figure 4 shows the location 
of the three potential access roads and where they connect to Greenhorn 
Creek Road.   
 
These six specific scenarios are described below: 
 

1. Connect Access Road A to Greenhorn Creek Road 
o This connection would take place as shown on Figure 4 and 

would provide access directly to Tuolumne Avenue, providing 
connections to Main Street via Stanislaus or Mark Twain. 

2. Connect Access Road B to Greenhorn Creek Road 
o Traffic using this connection would primarily travel to the Mark 

Twain / Main Street intersection. 
3. Connect Access Road C to Greenhorn Creek Road 

o Traffic using this connection would travel to the Finnegan / Main 
Street intersection. 

4. Connect Access Roads A and B to Greenhorn Creek Road 
o The combination of these two connectors provides additional 

opportunities to spread the traffic load more uniformly to 
Stanislaus and Mark Twain intersections with Main Street.  It 
also lessens the impacts to any one of the existing neighborhood 
streets relating to the opening of these connectors. 

5. Connect Access Roads B and C to Greenhorn Creek Road 
o The combination of these two connectors provides additional 

opportunities to spread the traffic load more uniformly to Mark 
Twain and Finnegan intersections with Main Street. 

6. Connect Access Roads A, B, and C to Greenhorn Creek Road 
o This scenario is best because it spreads the traffic load that 

would travel to Main Street and reduces the impacts to the local 
neighborhood surface streets. 

 
The analysis will show that spreading the load to three connectors reduces 
the delay to Main Street intersections, and lessens the impacts to 
neighborhood streets.  The alternative that has the strongest traffic 
attractions over the others is the connector at the midpoint of Greenhorn 
Creek Road (Access B).   
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Figure 4     Access Road Connection Locations and Logical Paths 
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Analysis of Alternative Scenarios 
 
Six alternative scenarios were analyzed for impacts and ramifications due to 
the local and regional traffic pattern shifts relating to any one of the 
alternatives.  The methodology for analysis includes analyzing the level of 
service at various study intersections, reporting pm peak hour volume 
changes on various street segments, and trip distance impacts, etc.  The 
HCM Unsignalized Report is based on the HCM 2000 Chapter 17.  In 
addition, the SynchroPro model provides a full implementation of the HCM 
2000 Signalized Operations method.  These are the only methodologies 
reported in this study (HCM 2000 is one of the more conservative methods). 
 
Intersection levels of service can be measured in terms of volume to 
capacity ratio, and a corresponding rank of level of service as follows: 

LOS A < 0.60 
LOS B >0.60 and < 0.70 
LOS C >0.70 and < 0.80 
LOS D >0.80 and < 0.90 
LOS E >0.90 and < 1.00 
LOS F >1.00 

Table 1 summarizes what the level of service would be at an unsignalized or 
signalized intersection given varying degrees of delay to motorists at the 
intersection.  As can be seen from the table, the amount of tolerable delay 
decreases with unsignalized intersections because the perceived anticipation 
to get through the unsignalized intersection quicker is greater than at a 
signalized intersection where people generally accept that delays will occur. 
 

Table 1, Delay Level of Service Criteria 
 

LOS Unsignalized Signalized 
A 1-10 seconds 1-10 seconds 
B 11-15 seconds 11-20 seconds 
C 16-25 seconds 21-35 seconds 
D 26-35 seconds 36-55 seconds 
E 36-50 seconds 56-80 seconds 
F 51+ seconds 81+ seconds 

 
Source: PRISM Engineering, Synchro Pro, and HCM 
 
A traffic model analysis tool, SynchroPro and SimTraffic was set up for this 
analysis.  Figure 5 shows the extent of this tool, which replicated the 
existing year 2005 and future year 2025 volumes along the main City streets 



Greenhorn Creek Access Road Study Page 16 
Analysis of Alternatives, Short Term Conditions 

 

 

Corporate Office: 8365 North Fresno Street, Suite 480, Fresno, California  93720 
voice: (559) 437-1300       fax: (559) 437-1304 

 

in the study area for the six different connection scenarios described in the 
previous section.   
 

 
Figure 5      SynchroPro Traffic Model Analysis Tool 

 
Our analysis included the use of this tool to assign traffic and determine 
“HCM compatible” levels of service for each of the five study intersections.   
 
Figure 6 shows the pm peak hour Year 2005 traffic volumes (taken and 
developed by PRISM Engineering) for the five study intersections. including: 

1. Angel Oaks Drive at Stockton Road 
2. SR 4 at Angel Oaks Drive 
3. SR 49 at SR 4 (signal installed) 
4. Main Street (SR 49) at Murphy's Grade Road (signal installed) 
5. Main Street (SR 49) at Mark Twain Road 
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Figure 6    Year 2005 PM Peak Hour Traffic Volumes 
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PRISM Engineering conducted new am and pm peak hour traffic counts at 
the intersections of Angel Oaks Drive at Stockton Road and at SR 4.  In 
addition, new am and pm counts were taken at the intersection of Main 
Street and Mark Twain Road.  These new counts were used to update (as 
necessary) the counts at study intersections 3 and 4.   
 
Table 2 reports the various average delays and corresponding levels of 
service for the five study intersections, for the Year 2005 existing conditions 
(shown in Figure 6), as well as when proposed circulation access scenarios 1 
through 6 are implemented (Figures 7, 8, 9, 10, 11, and 12).   
 
Figure 7 shows the traffic assignment when one connector (Access A) is 
opened up from Greenhorn Creek Road.  The pm peak hour traffic volumes 
are shown on the figure that represent the shift in traffic that was expected 
to take place.  PRISM Engineering determined that approximately 80% of 
traffic using Greenhorn Creek Road / Angel Oaks Drive would have 
destinations to the east (towards downtown Angels), and 20% had 
destinations to the west along SR 4.  A significant amount of traffic is using 
Stockton Road as a shortcut/bypass to using SR 4 and having to pass 
through the signalized SR 4/49 intersection (and potentially wait at the 
signal).  At the current time, this traffic pattern works, but as traffic grows 
along Main Street in the future, it is expected that this shortcut will grow 
unattractive when vehicles can no longer easily enter or exit Stockton Road 
from Main Street.  If no other alternative circulation options are given (such 
as Scenarios 1-6), the traffic situation will grow worse in the future.  This is 
verified in Table 2 which shows that when the circulation option(s) are put 
into place, the average delay at each of the study intersections is reduced.  
This is even more apparent in the Year 2025 scenario covered in the next 
chapter. 
 
As can be seen from the table, all intersections would operate at an LOS B or 
better conditions overall, regardless of the scenario.  Since the purpose of 
this study was to examine the impacts of shifting traffic from the SR 4/49 
route to local surface streets, it was important to measure the amount of 
increased delay that this change could have on the traffic trying to get out to 
Main Street from Mark Twain Road, etc.  For this reason, the side street 
delay and level of service is reported for Mark Twain Road since it is stop 
sign controlled and Main Street is uncontrolled. 
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Figure 7    Year 2005 PM Peak Hour Scenario 1 Traffic Assignment 
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Figure 8    Year 2005 PM Peak Hour  Scenario 2 Traffic Assignment 
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Figure 9    Year 2005 PM Peak Hour  Scenario 3 Traffic Assignment 
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Figure 10    Year 2005 PM Peak Hour  Scenario 4 Traffic Assignment 
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Figure 11    Year 2005 PM Peak Hour  Scenario 5 Traffic Assignment 
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Figure 12    Year 2005 PM Peak Hour  Scenario 6 Traffic Assignment 
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Table 2 
 

Intersection Level of Service Analyses Summary for Year 2005 
PM Peak Hour Scenarios 

 
 
Source: SynchroPro Software output, based on City's traffic volumes and projections (see appendix) 

Year 2005 Scenarios

Intersection Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

1 Angel Oaks and Stockton Road 4.1 A 3.8 A 3.8 A 3.9 A 3.8 A 3.8 A 3.8 A

2 SR 4 and Angel Oaks Road 2.5 A 1.8 A 1.8 A 2.5 A 1.8 A 1.8 A 1.8 A

3 SR 4 and SR 49 12 B 9.9 A 9.9 A 10.8 A 9.9 A 9.9 A 9.9 A

4 SR 49 and Murphy's Grade Road 16.3 B 15.6 B 15.6 B 15.9 B 15.6 B 15.6 B 15.6 B

5 SR 49 and Mark Twain Road* 22.8* C* 26.5* D* 35* D/E* 24.7* C* 30.1* D* 30.1* D* 28* D*

*This only represents the side street Delay and LOS

No Access 
Options

Access 
Road A

Access 
Road B

Access 
Road C

Access 
Roads A&B

Access 
Roads 
B&C

Access 
Roads 
A,B,&C
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Future Year 2025 Conditions  
 
The future conditions scenarios introduces several new variables to the 
transportation outlook including the SR 4 Bypass, future growth of 
Greenhorn Creek development, and regional growth traffic showing up on 
the highways.  These factors were accounted for in the intersection capacity 
analyses.  Traffic volumes utilized for the year 2025 pm peak hour condition 
scenario are given in Figure 13.  The specific lane configurations used at 
each intersection are given graphically in the appendix for each intersection 
approach. 
 
Our analysis took into account the additional growth that is expected to 
come from Greenhorn Creek Road, and we assigned this traffic globally to 
the street system using a growth rate factor from year 2005 to year 2025 of 
1.763.  These growth rates were applied to the existing traffic as well as to 
the Greenhorn Creek development that has yet to fully build out.  The 
residential subdivision along Greenhorn Creek is estimated to be at about 
60% built out, making the 1.78 factor appropriate to also represent the 
growth needed to build out.   
 
Another factor that will help to reduce traffic volumes along Main Street 
south of the SR 4 intersection is the SR 4 Bypass extending southeast from 
SR 49 (scheduled to begin construction in the next few years).  The capacity 
analysis for the year 2025 time frame is summarized in Table 3.  The same 
traffic assignment pattern illustrated in Figures 7-12 was also used in the 
year 2025 analysis, but the volumes from Greenhorn Creek Road that were 
shifted were increased by the factor of 1.78 to bring volumes up to a year 
2025 level and to reflect the remaining 40% growth potential.  This traffic 
pattern shift was then added to the year 2025 traffic projections to get a 
total volume for each of the six scenarios.  The results of the year 2025 
analyses are summarized in Table 3. 
 
Table 3 shows that under all scenarios if the connector road(s) are set in 
place, that there would be significant improvement to average delays at the 
intersection of Main Street and Murphy’s Grade Road (improving from 42.4 
seconds of average delay to 30.2 seconds).  This would reduce congestion 
on Main Street at Murphy’s Grade Road from LOS D to LOS C conditions.  For 
this reason, the City should implement the road connectors because it will 
directly provide overall relief to one of the busiest and overloaded 
intersections in the City. 

                                   
3 This was calculated using the year 2025 growth projections and dividing by the year 2005 
traffic turning movement totals. 
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Figure 13    Year 2025 PM Peak Hour Traffic Volumes 
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Neighborhood Impacts and Benefits 
 
It is understood that any increase in traffic to neighborhood streets is not a 
welcome impact to the people who live on those streets.  However, it is 
important to note that when circulation opportunities are increased, the 
shifting in traffic patterns may not be all negative impacts.  It is possible 
that even reduced volumes are possible at certain locations when shorter 
trips are made.  The streets that stand to be potentially impacted by some of 
the traffic from Greenhorn Creek Road residents if the connector road(s) are 
installed include Tuolumne  Avenue, Amador Avenue, San Joaquin Avenue, 
Stanislaus Avenue, Gold Cliff Road, Hillcrest Street, Mark Twain Road, and 
Finnegan Lane. The existing traffic volumes on these streets are small 
because the streets serve only the local residents who live on them.   
 
If the connector roads installed to allow traffic to go back and forth between 
the two residential areas (the older historic area to the east of Greenhorn 
Creek Road, and the newer homes to the west of Greenhorn Creek Road), it 
stands to reason that traffic will go both directions, or in other words, both 
residential areas will benefit from additional circulation opportunities.  Not 
only will traffic from the new residential areas travel easterly to destinations 
within the City along Main Street, etc., but traffic from the historical 
residential areas will be able to travel westerly to Greenhorn Creek Road and 
then north to SR 4 essentially bypassing the Main Street congestion entirely 
when they need to make a trip to say, Copperopolis, Stockton or even San 
Andreas, for example.  The connector roads can also serve as a “bypass” of 
Main Street congestion for residents living in the historical neighborhoods as 
well when they need to make a longer trip to destinations west of the City.  
No longer would a resident living on Gold Cliff Road or Tuolumne Avenue 
need to travel to Mark Twain or Stanislaus Avenue to enter Main Street when 
they need to go to Stockton (or to future shopping areas along Angel Oaks 
Drive when it is extended north in the future).  The traffic growth along Main 
Street, and the congestion that goes along with that growth can be avoided 
by the residents living in the historical areas. 
 
Overall, the connector roads provide better circulation opportunities for the 
whole City, and do not only benefit the newer neighborhoods.  They will 
benefit the historical neighborhoods as well, and thus further reduce some 
impacts that the historical residential areas make on Main Street when 
residents need to make a trip to the west or north (depending on how close 
to Greenhorn Creek Road they live).    
 
In order to better compare the connector road alternatives in an LOS 
analyses we assumed a “worst-case” scenario examining traffic impacts that 
might occur along Main Street intersections if the connector roads were used 
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primarily by residents of the Greenhorn Creek Road corridor only.  Through 
this analysis it was possible to see that the connector roads will have the 
effect of lowering volumes along Main Street and improving levels of service 
to downtown streets.  Even though the delay for traffic entering Main Street 
from the historical residential area streets such as Mark Twain Road 
increased, the increase in delay did not fail the intersection, but only slightly 
increased the current traffic delay for side street traffic (increasing delay for 
Mark Twain traffic from 22.8 seconds to 24.7 on up to 35 depending on the 
alternative).  This is still tolerable for the existing year 2005 condition.  In 
the year 2025 condition, however, the traffic volumes along Main Street 
nearly double, and the side street traffic on say, Mark Twain Road, is unable 
to get out onto Main Street even without the connector road traffic.  Only a 
signal will mitigate this LOS F condition for the side streets.  Table 3 shows 
that there is projected to be a delay of 293 seconds for Mark Twain Road 
traffic getting out onto Main Street in the year 2025.  This 5 minute average 
delay is intolerable and will require mitigation with a signal. 
 
It is likely that as residents of the older historical neighborhoods use the 
connector roads to make all trips to the west of Angels Camp (via Greenhorn 
Creek Road to SR 4), that the City will see even further reductions to traffic 
volumes on Main Street (estimated at between 5% and 10% reductions) 
over existing and projected year 2025 conditions.  This could result in an 
even better level of service than is shown in Tables 2 and 3 for all 
intersections along Main Street. 
 
Traffic Calming 
 
The existing streets in the older historical residential neighborhoods are 
narrow, and as a result, have traffic calming effects “built in” to slow traffic.  
Because of these narrow roads it is not anticipated that any exchange in 
traffic via connector roads between the two separated residential areas will 
result in any significance of speeding vehicles.  Some roads may need to be 
widened to a 24 foot width to better provide for two-way traffic flows. 
 
Gold Cliff Road/Hillcrest/Mark Twain is the most logical direct path between 
Greenhorn Creek Road and Main Street.  If this path is improved to a 24 foot 
width as one of the connector road improvement projects, the other roads 
(Tuolumne and Finnegan) would not need to be improved to handle any 
additional traffic. The Gold Cliff/Hillcrest/Mark Twain route would have ample 
capacity to handle all traffic that might shift with connector road 
installations.  The other two paths along Tuolumne and Finnegan would keep 
traffic volumes lower because of “built in” traffic calming effects such as 
narrow cross section and extreme horizontal curvature.   
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Table 3 
 

Intersection Level of Service Analyses Summary for Year 2025 
PM Peak Hour Scenarios 

 
 

Source: SynchroPro Software output, based on City's traffic volumes and projections (see appendix) 
 

Year 2025 Scenarios

Intersection Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

1 Angel Oaks and Stockton Road 5.4 A 4.3 A 4.3 A 4.4 A 4.3 A 4.3 A 4.3 A

2 SR 4 and Angel Oaks Road 3.3 A 2.3 A 2.3 A 3.3 A 2.3 A 2.3 A 2.3 A

3 SR 4 and SR 49 43.3 D 41.8 D 41.8 D 42.7 D 41.8 D 41.8 D 41.8 D

4 SR 49 and Murphy's Grade Road 42.4 D 30.2 C 30.2 C 30.2 C 30.2 C 30.2 C 30.2 C

5 SR 49 and Mark Twain Road* 293 F* 569* F* 1000+* F* 338* F* 884* F* 884* F* 700* F*

*This only represents the side street Delay and LOS

No Access 
Options

Access 
Road A

Access 
Road B

Access 
Road C

Access 
Roads A&B

Access 
Roads 
B&C

Access 
Roads 
A,B,&C
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Conclusions and Mitigations 
 
The SR 4/49 intersection was assumed to be significantly mitigated by the year 2025 
with a new bypass constructed easterly of the intersection to take through traffic 
around the City.  It is important to note that although this bypass takes SR 4 traffic 
around the City, there will still be growth of traffic volumes along Main Street from 
cumulative traffic growth in the area.  Also assumed for improvements was 
significant widening at the SR 4/49 intersection to accommodate dual left turn 
pockets, etc. to handle the increase in traffic over the next 20 years.   
 
Additional Signalized Intersections Needed 
 
Currently there are two signals on Main Street, one at SR 4 and the other at 
Murphy’s Grade Road.  These signals help to move traffic more efficiently through 
the intersections.  With future growth the intersection of Main Street and Murphy’s 
Grade Road will go from LOS B/C today to LOS D by the Year 2025, even with the SR 
4 Bypass installed.  For this reason, it is necessary to find other ways to reduce 
unnecessary traffic impacts to Main Street.  The installation of new connector access 
roads from Greenhorn Creek Road to the historical residential areas will allow for 
increased traffic circulation opportunities.  Residents who live along Greenhorn Creek 
Road will be able to travel more directly easterly to Main Street when needed, and 
residents who live in the historical areas will be able to travel more directly westerly 
and northerly to SR 4 and beyond (especially when Angel Oaks Drive is extended in 
the future to SR 49). 
 
The current side street delay for Mark Twain Road is an average of 22.8 seconds per 
vehicle during the pm peak hour.  If the connector roads are installed, this delay is 
expected to increase (if the historical residents do NOT change their traffic patterns) 
by a range of 24.7 seconds of delay to a high of 35 seconds of delay, depending on 
the scenario (see Table 2).  Although this is still not unusually high delay, the City 
needs to plan for a signal installation at this intersection in the future.  By the year 
2025 the delay without any connectors will be LOS F at 293 average seconds, or 
nearly five minutes per vehicle.  A signal will be needed and should be planned.   
 
The same is true for other intersections along Main Street such as Stanislaus Avenue 
and Finnegan Lane.  These side streets will experience intolerable delays in the 
future as traffic grows along Main Street and makes it increasingly more difficult for 
traffic to get out.  A traffic signal is the logical mitigation and is recommended for 
these three intersections in the future. 
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Road Widening Needed 
 
If the connector roads are installed, then traffic patterns will shift.  Some of the 
residents in the historical areas will make trips to the westerly through the 
residential streets to get to Greenhorn Creek Road, and some of the residents in the 
Greenhorn Creek area will make trips easterly through the residential streets to get 
to Main Street.  This shifting in traffic flows will increase the number of vehicles that 
pass each other going opposite ways along say, the Gold Cliff/Hillcrest/Mark Twain 
route.  This will require that the roads be brought to City standard cross section of 
24 feet. 
 
Since the volumes are low, even with the projected shift in traffic volumes, capacity 
is not the issue for the historical residential streets.  The primary reason for the 
recommendation to widen certain roads is safety.  Since there will be more two-way 
traffic on the roads, the need for wider cross section is increased.  It is 
recommended that the entire road segment of Gold Cliff/Hillcrest/Mark Twain Road 
from Access B connector road to Main Street be improved to a 24 foot cross section. 
 
Recommendations for Short Term 
 

1. Install “Access B” Connector Road to Gold Cliff Road. 
2. Widen entire road segment of Gold Cliff/Hillcrest/Mark Twain Road from 

Access B connector road to Main Street to a uniform 24 foot cross section 
to allow for safe passage of two-way traffic. 

3. Install “Access A” Connector Road to Tuolumne Avenue. 
4. Install “Access C” Connector Road to Finnegan Court/Lane. 

 
 
Recommendations for Long Term 
 

5. Install signal at Main Street and Mark Twain Road. 
6. Consider installing signals on Main Street at Stanislaus Avenue 
7. Consider installing signals on Main Street at Finnegan Lane 
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Appendix, Input Data and Sample Calculations 
 
New AM and PM Peak Hour turning movement counts at study intersections 
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Year 2005 Scenarios (scenario listed in upper left corner on calculation 
sheet output). 
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Year 2025 Scenarios (scenario listed in upper left corner on calculation 
sheet output). 
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